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Abstract

The population-based cohort study on the epidemiology of respiratory syncytial virus (RSV)-
associated lower respiratory tract infection (LRI) (RSV-LRI) was conducted in Takhli district from
November 1998 to February 2001. The incidence of RSV-LRI was 12.6/1,000 child-year and 5.8/
1,000 child-year during the first and second year, respectively. RSV accounted for 35.8 per cent of
all LRI cases during the first year and significantly decreased to 17.5 per cent during the second
year. Three-quarters of RSV-LRI occurred among children under 2 years old (76.6% during the first
year and 62.2% during the second year). Most of RSV-LRI in both years occurred from July to October.
Risk factor for morbidity of RSV infections were age less than or equal to 2 years (OR = 2.38,
95% CI = 1.22-4.67 p = 0.009) and sleeping with more than 3 persons in the patient’s bedroom (OR =
2.92, 95% CI = 1.42-6.00, p = 0.002). Most RSV-LRI (63.9%) were clinically diagnosed as having
pneumonia. No RSV-LRI deaths were detected. During the first year, RSV subtype B was predo-
minate, in contrast to the second year when subtype A was more predominate. Further research to
determine the annual change in subtype of RSV-LRI and correlation of severity of disease with specific
subtypes needs to conducted in order to prepare for the future introduction of a vaccine.
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In Thailand, acute respiratory tract infec-
tion (ARI) accounts for approximately 25 per cent of
deaths and the mortality rate for pneumonia is ranked
among the top 5 causes of death in children under
one year of age(1). Respiratory syncytial virus (RSV)
is the main viral pathogen responsible for acute lower
respiratory tract infection (LRI) in both developed
and developing countries. In Thailand, hospital-based
data showed that RSV accounted for 39.8 per cent of
viral ARI (both LRI and upper respiratory tract infec-
tion)(2:3). A previous hospital-based study in Thai-
land among 399 children with LRI during 1989-1991
revealed only common age group and variation of
subgroups during the study period(4). Little is known
about the magnitude of RSV-associated LRI (RSV-
LRI) especially data from population-based studies
in Thailand. Furthermore, the data on the common
age group, characteristics of targeted children and
seasonality are still unknown in this setting. Since this
information is very important for further develop-
ment of prevention and control measures of RSV
infection in Thailand, the authors, therefore, con-
ducted the present study.

OBJECTIVES
General

To study the epidemiology RSV-LRI among
under-5-year-old children from a rural community in
central Thailand.

Specific

1. To examine the age-specific incidence
rate of RSV-LRL

2. To identify the risk factors and study the
natural history of RSV-LRL

3. To examine the seasonality of RSV-LRI
and the subtypes of RSV responsible.

METHOD

Takhli district, Nakhon Sawan province,
located in the central part of Thailand was selected
as the area for this study for several reasons : the
population under surveillance was large enough to
generate about 58 births each month in which episodes
of RSV-LRI could be identified during the 2-year
period of study, there was a stable population, with
one well-utilized primary source of medical care,
good access to and utilization of the hospital which
had well-equipped laboratory and medical utilities
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for collecting the specimens and treatment of sick
children. There was a good transportation system to
facilitate specimen processing.

At the beginning of the study, every under-
5-year-old children in the community was recorded
in a baseline census and provided with a unique iden-
tification number to ensure the correct calculation of
incidence in the case of multiple episodes of RSV.
There were 6,244 under-5-year-old children registered
and followed for episodes of RSV.

A cohort population-based study design was
used. All children under 5 years old in the study area
as well as neonates were registered and followed for
the period of 2 years and 4 months (from November
1998 to February 2001). When there was a new case
of LRI, the subdistrict health workers were informed
to refer the child to the district hospital where the
study was being conducted.

The diagnosis and management of LRI were
performed by the district physician using WHO stan-
dard protocol. Case report forms were filled up and
nasopharyngeal specimens were obtained by direct
aspiration and sent for further viral identification with
subtyping at Siriraj Hospital in Bangkok by immuno-
fluorescence staining. A chest X-ray was taken and
interpreted to confirm the diagnosis of LRI. All staff
involved (subdistrict health workers, pediatricians and
nurses who collected nasopharyngeal specimens) and
the processing method in the central laboratory by
local laboratory technicians were screened to ensure
appropriate standards.

Supervision of children was regularly carried
out for active surveillance of LRI and identification
of births, deaths and migrations, with modification of
the denominator accordingly.

Statistics

Most of the data analysis used descriptive
statistics (number, percentage) by SPSS software. The
analytic statistics of univariate analysis (odds ratio,
95% confidence interval and p-value) was also used
to determine the difference of risk factors between
RSV-LRI and non-RSV LRI groups. In addition,
spreadsheet software was used to determine person-
time figures.

RESULTS

At the beginning, there were 6,244 under-
S-year-old children registered. All were under the
surveillance for an episode of LRI.
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During the eigthteen-months study period,
7,890 children under 5 years of age were enrolled
from November 1, 1998 to February, 2001. There were
215 and 257 episodes of new LRI during the first
and second year of study, respectively; of which the
number of RSV identified as the cause of LRI were
77 and 45, respectively. The number of LRI and
RSV-LRI and the incidence of LRI and RSV-LRI
during the first and second year are shown in Table
L.

Most of RSV-LRI occurred among children
under 2 years of age in both the first year (76.6%)
and second year of the study (62.2%). Overall, the
proportion of RSV as a cause of LRI was 72.2 per
cent as shown in Table 2. Recurrent episodes of
RSV-LRI in the second year were found in three
cases. Most of RSV-LRI occurred during the rainy
season (July to October) in both studied years which
was the same as the pattern of LRI as shown in Fig.
L.

The clinical diagnosis of RSV-LRI accord-
ing to WHO guidelines revealed that more than 60
per cent of the cases in both studied years were diag-
nosed as having pneumonia, whereas, only 2.5 per
cent were diagnosed with acute bronchiolitis and no

Table 1.
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cases were diagnosed as having croup as shown in
Table 3. No death due to LRI was reported.

Risk factors of RSV-LRI cases were also
compared between RSV-LRI and those LRI with
RSV negative in the number of variables such as
their own characteristics of the sick children and
caretakers, crowding in households, indoor pollution
etc. The results revealed that only 2 factors were
significantly different between the 2 groups which
were aged less than or equal to 2 years (the result
in the first year) and sharing the same bedroom with
more than 3 people (the result in the second year) as
shown in Table 4 and 5.

Among RSV found in this study, subtype B
predominated during the first year, whereas, subtype
A predominated in the second year as shown in Fig.
2 and 3. During the study period, there were 8 cases
of RSV-LRI whose subtypes could not be identified.

DISCUSSION

The incidence of RSV-LRI in this study
was quite low when compared to a previous study
conducted by Berman et al (1983) among under 5-
year-old children (n=4,958) in an urban area of Cali,
Colombia which was found to be 36/1,000 child-

The number of LRI, RSV-LRI and the incidence of LRI,

RSV-LRI during the first and second studied year.

Categories

First year

Second year

Number of LRI
Number of RSV-LRI
Incidence of LRI
Incidence of RSV-LRI

215 257

77 45
35.6:1,000 child-years
12.6/1,000 child-years

31.2:1,000 child-years
5.8/1,000 child-years

Table 2. Age distribution of children with RSV-LRI during the first and second studied
year.
Age group First year Second year Total
(months) Number % Number % Number %
0-6 11 143 7 15.6 18 14.8
7-12 20 259 10 22.2 30 24.6
13-24 28 36.4 11 244 39 319
25-36 7 0.1 5 11.1 12 9.8
37-48 8 0.1 10 222 18 14.8
49-59 3 0.04 2 44 5 41
Total 71 45 122
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Fig 1. Number of patients with LRI and RSV-LRI, by month, during the study period.

Table 3. WHO clinical classification of patients with RSV- LRI

Clinical diagnosis First Second Total
Number % Number % Number %
Pneumonia 50 64.9 28 62.2 78 63.9
Bronchitis 24 31.2 17 37.8 41 33.6
Acute bronchiolitis 3 39 0 0.0 3 2.5
Total 77 45 122
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Fig. 2.  Distribution of RSV subtype A by month during the study period.
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Fig. 3,

year(3). This was probably due to the low incidence
of LRI itself. Even though the common age group
found in this study was below 2 years of age, the
proportion of age group below 6 months was quite
low (15.1%) when compared to the other report
(39%)(6), Seasonality of RSV infection in this study
was the same as other tropical countries,

The risk factors for RSV-LRI morbidity in
this study were limited to only 2 factors as men-
tioned above, which were less than in the other study
(7). This was probably due to a wide range of the
age group analysed and good achievement of nutri-
tional and maternal child health programs in the
area of this study. Variation of subtypes of the virus
revealed in this study was the same as the previous
hospital-based study in Thailand(4). The fact that no

Month

Distribution of RSV subtype B by month during the study period.

death was reported in this study was problably due to
several possible reasons ; virulent nature of the virus
itself, early and appropriate treatment given to sick
children and no severe risk factors such as cardiac
disease, prematurity and pulmonary disease found
among RSV-LRI children.

Further research to determine the annual
change in subtype of RSV-LRI and correlation be-
tween severity of disease and subtype needs to be
conducted in more rural communities in order to
confirm the findings.

In addtion, in order to address more specific
risk factors, the factors of interest which are supposed
to be related with RSV disease should be conducted
separately with a bigger sample size and focussing
only on one specific age-group.

(Received for publication on September 9, 2002)
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